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(37 ABSTRACT |

A manual die set includes a ram. the ram having an upper
portion and a lower portien: a ram head renmwvably con-
nected to the upper portion of the ram; a die, the die defining
an opening therethrough for reciprocably receiving the ram.
the div including a top portion and a bottom portion, the
bottom portion including an upward facing step: a Support
ring disposed in the diez opening in the bottor portien of the
die, the support ring defining a bore therethrough: a base-
plate disposed in o button of the die opening and extending
into i botton of the support ring bore: a die guide plate for
suppurting the die and the baseplate; and a spring disposed
in the div opening. the lower portion of the ram being
inserted through a center of the spring, a lower end of the

TROMPEON oo scrs $6/30 spring bearing against the upward facing step in the bottom
Kentnedy oo 80723 portion of the die. an upper enid of the spring hearing against
Z.ach_;u-m ]L}DI.’_.T__:I a bottum face of the upper portion of the ram: wherein the
?)IF:E:\:I‘J gf’i;i spring is compressed when a pressing foree moves the ram
L;u ) ¢ _ %gf’h downwardly such that when the pressing force is removed
Buebe ;;ﬁ;,l_} froms the ram, the spring forces the tam to move upwardly.
Beebe . e ROSET
Beebe CLal v, 80743 12 Claims, 2 Drawing Sheets
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FIG. 5 A\ atop view of the baseplate.

FIG. 3B is a bottom view of the haseplate.

FIG. 6 is a top view of the dic guide plate,

FIGS. 7tA) and 7iB1 are cross-sectional elevation view s
of merchangeable rams.

DETAILED DESCRIPTON OF THE PREFERRED
EMBODIMENTS

The present invention is a manual die set and process for
pressing highly sensitive explosive powder into hardware.
such ax o cup. Because the ram of the invention is not Axed
o a press, there is no need to manufocture tooling for
attaching the ram to the press. In addition. there is no need
o align a fixed ram and die. Also. the press may be used for
other operations by stmply removing the manual die sel
from the press. Another advantage of the present invention
is that variations in the amount of expiosive powder used,
which require different ram travel lengths, may be accom-
modated by simply substituling one part of the die set.

FIG. 1 is a cross-sectional elevation view of one embadli-
ment of a manual die set 10 according to the invention. FIG.
21 AY ix a reduced cross-sectional elevation view of the top
portion 24 of the die 20, FIG. 2B is a reduced cross-
sectional elevation view of the bottom portion 26 of the die
20 FIG. 3 is a reduced cross-sectional elevation view of the
ram 12 and ram head 18.

Muanual dic set 16 includes a ram 12 having an upper
porton 14 and a lower portion 16. A ram head I8 is
refovably connected (o the upper portion 14 of the ram by,
tor exaniple. a cap screw 17. A die 20 defines an opening 22
therethrough for reciprocably receiving the ram 12, Die 20
includes a top portion 24 and a bottom pertion 26. The top
portion 24 of the die 20 is removably connected o the
bottom portion 26 of the die 20 by, for example, cap screws
23. The bottom portion 26 of the dic 20 includes an upward
fucing step 28,

A suppuort ring 30 is dixposed in the dic opening 22 in the
bottom portion 26 of the die 20. The support ring 30 defines
a bore 32 therethrough. FIG. 4 ix o top view of the support
ring 30, A baseplate 34 is disposed in a bottom of the die
opening 22 and extends into a bottom of the support ring
bure 32, A die guide plate 36 supports the die 20 and the
baseplate 34, FIG. S1A1 is a top view of the baseplate 34,
FIG. 5tB) is a bottom view of the baseplate 34, FIG. 6 ix a
tup view of the die guide plate 36, The ram 12, ram head 18.
die 20. support ring 3. baseplute 3 and die guide plate 36
are all made of hardened ool steel,

A spring 38 made ol. for example. steel or a steel alloy,
in dispased in the die opening 22, The fower portion 16 of
the ram 12 s inserted through o center of the spring 38, A
lower end ol the spring 38 hears against the upward facing
step 28 in the bottom portion 26 of the die 20. An upper end
of the spring 38 bears against a bottom face 40 of the vpper
portion 14 of the ram 12, Spring 38 is compressed when i1
pressing tforee moves the ram 12 downwardly such that
when the pressing foree is removed from the ram 12, the
spring 38 forces the ram 12 1o move upwardly 1o its retracted
pusition,

Spnng I8 is compressed even when the rany 12 jx fulls
retracted. The tree length of spring 38 is about 0.25 inchesx
longer than its length when the ram 12 is fully retracted. The
sPring constant of spring 38 is. tor example. 300 pounds/
fnch. The pressing foree is applied to ram head 18 by, for
example, a conventionul hxdraulic press in the 100 1o 20X)
ton range, The foree applied is in the range of about |5 kpsi
to 30 kpsi.
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A cup 42 has explosive molding powder 44 disposed
thevein. The cup 42 1s disposed in the support ring bore 32
between the lower portion 16 of the ram 12 and the baseplate
34. The cup 42 is supported by the baseplate 34,

The upper portion 14 of the ram 12 includes an upward
tacing step 46. The top portion 24 of the die 20 includes a
downward facing step 48 that imits upw and movement of
the ram 12 by engaging the upwind facing step 46 of the
upper portion 14 of the ram 12 A pressing distance P is
defined by adistance hetween 2 bottom surlace 19 of tie ram
head B8 and a top surfice 21 of the die 20, when the ram 12
ix in a tully rewacted position, as in FIG. 1.

The manual die set 10 further includes a plurality of
interchungeable rams. FIGS, 71A1 and 7iB) ate cross-
seetional elevation views of interchangeable rams 127 and
127, A distanee D from the upward faciog step of the upper
portion of cach ram 127, 12" (o a top surtace of the upper
portion of each ram varies from ram o ram so that the
pressing distance P is adjustable by changing rams in the
manual die set 18, Although two rams 12, 12" are shown, it
should be understood that additionyl rams having varying
distunces 1 may be used in the manuald die set 10 The rams
are changed by removing ram head 18 from ram 12. Cap
serews 23 are removed and the top portion 24 of the die 20
i lifted ofl of bottom portion 26, Rum 12 is then lifted out
of dic opening 22 and a different ram i< inserted through
spring 38 in die opening 22. The top portion 24 of die 20 is
replaced ‘and ram head 18 iy attached to the new ram.

The div guide plate 36 includes a aircumterential shoulder
37 ona top surface thereof. The bottom of die 20 is disposed
within the confines of circemferential shoulder 37. The die
guide plate 36 also includes a circular opening 50 in a center
of the top surfuce. The baseplate 34 includes a cylindrical
extension 32 on a bottom surface thereof. The baseplate
cvlindrical extension 32 is disposed in the circular opening
50 of the die guide plate 36 lor alignment purposes.

The manual die set 10 operates in the following manner,
The cup 42 15 filled with the desired amount of explosive
nwhding powder 4. for example, PBXN-9 or PBEXW-11.
Cup 4215 placed in support ring bore 32 and baseplate 34 is
inserted below cup 42, Cup 42, support ring 30 and baseplate
34 are inserted in the bowom of die opening 22, Di¢ 20 is
placed on die guide plate 36 and baseplate cylindrical
extensien 82 is inserted in circular opening 50 in the die
Fuide plate 36. The manual die st 10 is then placed in a
convennonal press (not shown s The press may be operated
remmiotely trom a sate distance through a conventional remote
contol.

The press applies torce to the vam head 18, which forces
the ram 12 downwardly o conpress the explosive powder
44 inter o pellet in cup 42, Afer a required dwell time, the
pressing force is refeased trom the ram heud 18, The spring
38 then forves the ram 12 upwied it retracted position.
Die 20 15 lifted ofl div gulde plve 3o and baseplute 34 is
remvved. Suppon ring 30 and cup 42 with the explosive
pellet therein are remeoved as a unit. Support ring 30 and cup
42 are then inserted into a known crimping device to close
the top opening in cup 42, The procedure is then repeated.

Ditlerent sizes of manua] dic set 10 mav be used, depend-
ing on the diameter of cup 42, Some cxemplary dimensions
ol one preferred embuodiment are as ollows tall dimensions
are in inchesy cup 42 inside diameter. U385 cup 42 outside
diameter. 04750 support ring 3 an-ide diameter, 0.4075;
support ing 30 outside diameter. (a3 suppott ring 30
vertial height. LS00 die opening 22 inside diameter a1
suppoert ring location, (.65 100 die opemny 22 inside diam-



